In Stawell's article, 1 in the September 1993 issue of the Journal, two possible schemes are outlined in which GPS provides position information to a VHF ship-ship identification system. The author concludes that both individual interrogation and broadcast methods of identification will 'suffer catastrophic failure at high (but not impossible) traffic densities'. In this comment we contend that although the system concept is valid, the basis for the conclusion is flawed. Furthermore, we suggest that a number of refinements will provide a significant improvement in performance compared with the systems described.
1 in the September 1993 issue of the Journal, two possible schemes are outlined in which GPS provides position information to a VHF ship-ship identification system. The author concludes that both individual interrogation and broadcast methods of identification will 'suffer catastrophic failure at high (but not impossible) traffic densities'. In this comment we contend that although the system concept is valid, the basis for the conclusion is flawed. Furthermore, we suggest that a number of refinements will provide a significant improvement in performance compared with the systems described.
In the individual interrogation method, described in his section 3, a number of very reasonable assumptions are made, and it is correctly deduced that the number of identifications which must be made in time T is mR 2 , R r D 2 vT, where R v = radio range, R r = radar range, D = density of shipping and v = average speed. Furthermore, it is correctly deduced that if p ( is the probability that a single transmission attempt fails, then the average number of interrogations per identification will be 1/(1-p t ). The total number of identifications required within a VHF area nR (4) it is stated, incorrectly, that this is the same as the probability p t that a single transmission attempt fails. That it is incorrect is a consequence of the fact that the occupancy figure was derived under the assumption that there are no simultaneous interrogations or responses by different ships, and hence no mechanism by which the transmissions can fail. If the traffic load is small, then the probability of failure is approximately equal to the channel occupancy, but this relationship will certainly not hold when the probability of failure is equal to o-g. Since the conclusions are based on precisely this value for the probability of failure, we contend that the conclusions are invalid. A similar argument is used in section 4 to deduce the performance of a broadcast method and, for the same reason, we contend that the conclusions for this system are also flawed. In reality, transmissions will fail if two or more occur either simultaneously or overlap, and under these conditions the actual channel occupancy will be less than the proportion of time, accumulated over all ships within VHF radio range, in which transmission attempts are made.
We suggest that there exist a number of refinements which can be made to the system in order to improve its performance significantly, and that the system possesses a number FORUM VOL. 47 of properties which can be exploited to make a substantial reduction in the traffic load on the channel. Maritime VHF channels have a bandwidth of 2$ kHz, and it is not difficult to transmit data at a rate of io kbit/s. This will provide an improvement in capacity by a factor of ten compared with the i kbit/s assumed in reference i. Against this improvement, we contend that in the form in which it is described in reference i the scheme cannot work because there is no mechanism by which a ship can distinguish between the responses which it receives from its own interrogations and those of other ships within VHF radio range. The response message must therefore contain GPS position information. This means that the length of the response will need to be rather more than the jo bits assumed in reference i, and this will reduce the overall system capacity. However, all ships within radio range will now be able to receive and interpret every interrogation response, with a consequent reduction in the total number of interrogations required. This property of the system will reduce the traffic demand on the channel, and thereby increase the system capacity. As a result of the above refinements it is no longer a simple matter to calculate the overall system capacity: both the temporal distribution of radio messages, and the spatial distribution of ships, will have a significant effect on system performance.
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